Objective: Human papillomavirus (HPV) self-sampling (Self-HPV) may be used as a primary cervical cancer screening method in a low resource setting. Our aim was to evaluate whether an educational intervention would improve women's knowledge and confidence in the Self-HPV method.
Introduction
In developed countries, cervical cancer screening with Pap smear and treatment of precancerous lesions has led to an important reduction of invasive cervical cancer incidence and mortality [1] [2] [3] . In developing countries, where basic health care services are either lacking or inaccessible and where there are significant barriers for preventive care implementation, cervical cancer is one of the leading causes of cancer death [4] . Because cervical cancer screening with Pap smear in developing countries is generally inefficient, alternative methods have been proposed [5] [6] [7] , including visual inspection with acetic acid (VIA), visual inspection with Lugol's iodine (VILI) and human papillomavirus (HPV) self-sampling (Self-HPV).
VIA and VILI are attractive screening tests for low-resource countries, because they give an immediate result and allow treatment of abnormal lesions during the same medical visit in a ''screen-and-treat'' approach [8] . However, the method has important limitations such as highly variable sensitivity and specificity, which are very dependent on the examiner's expertise [9] . In this context, HPV testing may be an option for primary cervical cancer screening, as it is more sensitive and less dependent on the subjectivity and the training of health care professionals [10] . Moreover, it offers the option of being performed by women themselves with similar results compared to those performed by physicians [11] . As HPV testing only determines a potentially carcinogenic infection but no actual cervical lesion, VIA could be evaluated as an option to triage HPV positive women.
Prior to introducing a new screening method, it should be determined if the test is acceptable for the target population. This requires women's understanding of the role of HPV infection and its link with cervical cancer. Previous studies conducted in subSaharan African countries report a low awareness of HPV infection and cervical cancer indicating the need to inform the population [12] . The population should also be confident in the effectiveness and safety of the test. A study conducted in Uganda demonstrates that women want to perform Self-HPV, however there is no data to show whether women are confident in the test [13] . A Self-HPV study conducted in Cameroon, points out that women are less confident in their ability to collect and perform a self-test and trust their own results less than those of a HPV test performed by a physician [14] .
To date, very few studies describe the effects of educational interventions on cancer prevention in sub-Saharan Africa [15] [16] [17] [18] . Most of the reported trials evaluate oral and written information, e.g. printed leaflets, about cancer prevention and treatment. We hypothesize that the addition of a short and simple educational intervention through the use of a culturally-tailored video would improve knowledge and confidence in Self-HPV. Therefore, we have designed a simple randomized trial to assess the impact of an educational intervention on women's knowledge and confidence regarding Self-HPV.
Materials and Methods
The protocol for this trial and supporting CONSORT checklist are available as supporting information; see Checklist S1 and Protocol S1.
Determination of sample size
The required sample size (182 participants) was calculated for a comparison of proportions with an a of 0.05 and a b of 0.20, assuming that a difference of at least 20% for the primary outcome between interventional group and control would be scientifically interesting. The thus determined sample size was 182 participants. As we experienced high dropout rates in our previous studies in Cameroon and to answer the on-site demand of inclusion we recruited 66% more participants than calculated as at least necessary.
Recruitment of participants
During July and August 2012, we recruited women aged between 25 and 65 years in 4 health care centers in Yaoundé and the surrounding countryside. Our visits to the health care centers were prepared by the local staff by word-of-mouth advertising and the suspension of informational posters indicating the dates of our visits, eligibility criteria and content of the study. The information clarified as well that the participation in the study with screening test and further investigations and treatment, if necessary, was free of charge for the participants. Interested women were invited to present themselves on the days of sampling.
Exclusion criteria included current menstruation, current pregnancy, previous hysterectomy or cervical surgery. A written informed consent was obtained from all participants.
Randomization
Participants were randomized in groups of 10 by order of arrival alternating into intervention or control group. We used subunits of 10 women instead of alternating one by one by order of arrival to avoid waiting time and diffusion of information given during the intervention in the waiting room ( Figure 1 ).
Intervention
''Basic information'' was provided to all participants involving a discussion of approximately 5 minutes consisting of a brief explanation about the cervical screening campaign conducted by the University Center Hospital of Yaoundé and University Hospitals of Geneva and the use of Self-HPV as our method for cervical cancer screening. Explanations on how to perform the test were also given to all participants. The intervention group received in addition to the ''basic information'', an ''educational intervention'' in the shape of a culturally-tailored video promoting a positive attitude towards cervical cancer screening. The video took 6 minutes to explain the role of HPV in cervical cancer and precancer as well as the way to perform the Self-HPV test, its reliability and its relevancy as a screening test; see Video S1.
Questionnaire
Primary outcome was the knowledge about cervical cancer. Secondary outcome was the acceptability and confidence/trust in the Self-HPV. To address these outcomes we designed a questionnaire consisting of 3 parts:
The first part assessed socio-demographic characteristics (age, and education level), sexual behavior (number of lifetime sexual partners) and gynecological history (history of abnormal cervical cytology, cervical therapy).
The second part assessed knowledge about cervical cancer, screening and HPV. This part consisted of 7 closed-ended questions with 3-point scaled answers (yes, no, don't know). Does The third part evaluated Self-HPV acceptability by assessing embarrassment, pain, anxiety, discomfort, degree of relaxation and confidence. Responses were evaluated on a 4-point scale as follows: ''not at all'', ''slightly'', ''moderately'' and ''very''.
The general willingness to perform Self-HPV was tested by evaluating the willingness to perform Self-HPV regularly and whether participants would recommend Self-HPV to friends and/ or family. Furthermore we evaluated the preferred sampling side and the willingness to perform Self-HPV at home. We drafted this third part based on the methodology of previous studies [19, 20] .
This questionnaire was addressed to all participants. All women answered part 1 of the questionnaire onto inclusion. The control group answered part 2 and 3 after performance of Self-HPV. The intervention group answered these two parts following the educational intervention and Self-HPV.
Statistical treatment of data
All statistical analysis were performed using Microsoft Office Excel 2007 and OpenEpi: Open Source Epidemiologic Statistics for Public Health, Version 2.3.1. Mann-Whitney-U-test and chisquare test were used to analyze differences between intervention and control group. Tests were considered statistically significant when the p-value was ,0.05.
The study was approved by the National Research Committee of Cameroon in early July 2012 for an recruiting period from July 
Results

Participant's characteristics and settings
A total of 302 women were randomized of which 301 completed the full process and were included in the analysis. One subject was excluded because she did not answer the questionnaire. The randomization divided 152 women in the interventional group and 149 in the control group. The women were from Yaoundé or its surroundings with an average of 19 minutes walking distance from their home to the healthcare center (range 1-120 min). They were essentially French speakers (97%) and Christian (59.8% catholic and 23.9% protestant). The mean age was 38.3 years (range 25-65 years). Most of them were married (56.1%) and had children (88.0%) with a mean number of 3.6 deliveries. The mean age of first sexual intercourse was 17.7 years and mean number of sexual lifetime partners was 3.7. The majority of them were educated (56.5% high-school, 24.6% university). Twenty-five percent indicated having had at least one previous cervical cancer screening by a health-care professional (Table 1) .
Knowledge and acceptability
Women in the intervention group showed significantly higher knowledge about HPV than women in the control group (p,0.05) ( Table 2) . Acceptability for each studied item was high in both groups (Table 3 ) and none of the items evaluating acceptability changed with better knowledge about HPV and cervical cancer. No significant difference of acceptability between women with good or poor knowledge was observed in the two groups. Most women would agree to repeat Self-HPV regularly (95.3%) and would recommend it to their family and/or friends (98.0%). Both groups named healthcare centers as their preferred place to perform Self-HPV (Table 4) . Most women would like to receive more information about HPV and cervical cancer screening, without any statistical difference between intervention and control group (p = 0.2).
Potential barriers to Self-HPV
A group of 17 women (5.6%) considered that they had religious beliefs, which were contradicting Self-HPV, however all of them performed Self-HPV voluntarily during the study. 5 women (1.7%) felt unable to judge whether their religion allowed Self-HPV and 276 (91.7%) confirmed that they had no religious belief against Self-HPV. Inquiring the need of their partner's approval to perform Self-HPV 52 women (17.3%) answered that they needed their partner's agreement, 8 women (2.7%) did not know or did 
Characteristics
Intervention n = 152(%) Control n = 149 (%) not answer and 241 (80.1%) responded that they did not need their partner's agreement to perform Self-HPV.
Willingness to perform Self-HPV
A total of 291 women (96.7%) would recommend Self-HPV to their friends or family (Table 4) . Among the 44 expressed opinions, reasons to recommend Self-HPV were: ''To know the HPV status'' (n = 15), ''Because Self-HPV is easy to do'' (n = 7), ''quickly performed'' (n = 2) and ''because it is better to screen than to treat'' (n = 2).
Discussion
Promoting cervical cancer screening in low resource settings like sub-Saharan African countries should be an important issue for health policy makers. To date, only a limited number of studies about educational interventions for cancer prevention were conducted in sub-Saharan Africa [15] [16] [17] [18] . Studies with different outcome measures provided data on the effectiveness of interventions, however there still was limited evidence to support the fact that these educational interventions increased cancer knowledge or acceptability and uptake of screening tests [16] [17] [18] . Our current trial explored an educational method for cervical cancer prevention.
Our findings support that a culturally sensitive short videobased intervention influenced and improved knowledge about HPV and cervical cancer. These results were consistent with other studies where video interventions improve knowledge and uptake of available screening methods for colorectal cancer [21] , breast cancer [22] and cervical cancer [23] . Previous reports demonstrated that appropriate educational interventions about breast cancer improved women's breast health knowledge, and also reduced their perceived barriers to early detection and screening [24] . This supports that cervical cancer health knowledge would be a necessary step for changing cervical health seeking behavior. The educational intervention in our study was effective in improving the actual knowledge level. However, although it would have been a desirable outcome in the context of public education, the improved awareness about HPV and cervical cancer screening among the studied population did not necessarily translate into a more positive participation and uptake of cervical cancer screening.
Our results indicated that Self-HPV was well accepted by participants and that most of them felt confident about their questions. There were 11 missing answers in the intervention group and 21 missing answers in the control group caused by some women answering only part of the questionnaire. This is why the sum of answers for each item can differ and be less than the total of participants (301 women). HPV (human papillomavirus), AIDS (Acquired Immunodeficiency Syndrome). doi:10.1371/journal.pone.0109788.t002
Educational Video Improves Cervix Cancer Knowledge PLOS ONE | www.plosone.orgself-performance. They would also recommend the test to others or would do it again if they had the opportunity. Overall acceptability did not differ between the control and interventional group and analysis of subscale scores did not show that participants perceived Self-HPV differently or were less confident of their ability to perform it. We noticed that the educational intervention did not affect the willingness to perform Self-HPV probably because the participant's motivation was already high before the educational intervention [25] . Table 3 . Acceptability score for individual parameters for Self-HPV (mean scores on a scale of 1-4).
Intervention n = 152 (%) Control n = 149 (%) P-value Important determinants to be considered for Self-HPV implementation were religious believes and the entourage's approval, as they may be a barrier to the participation in screening [26] . We did not observe that Cameroonian women had any cultural values or religious beliefs, which were a barrier to Self-HPV participation. While exploring how women were supported by their husbands or partners before performing Self-HPV, we did not identify ''family'' factors limiting women's participation in cervical cancer screening.
The strength of this study was its large sample size, drawing participants from different areas of Yaoundé, and the use of validated measures for assessing acceptability for HPV selfsampling. One weakness was that acceptability may be overestimated as this study was voluntary-based. The study was conducted in healthcare centers, in which the women were seeking healthcare and where the availability of health workers was higher, thus providing more health information than in other settings. This more welcoming setting and the voluntary participation may limit the generalization of the high acceptability of Self-HPV detected in our study. Finally, as women agreed to perform Self-HPV as a condition of study participation, they may represent a group that had higher knowledge about cervical cancer screening as well as a higher Self-HPV acceptability than others. Notwithstanding the limitations of the study, an educational intervention did not improve knowledge, and Self-HPV could be pointed out as one of the main instrument for future cervical cancer prevention in low resource settings like Cameroon.
Finally, healthcare centers appeared to be a favorable place for Self-HPV. It was the same case in Uganda [13] , where the lack of privacy at home was perceived as a barrier for the use of selfsampling. In Kenya, women clearly preferred to perform the test at home [27] . It would be interesting to understand the determinants of the choice of the preferred location for selfsampling. Therefore, further in-depth research would be needed to explore Cameroonian women's cervical cancer screening behavior, which could represent a basis for improving the national information and educational efforts.
In conclusion, a simple educational intervention can lead to significant improvement in health knowledge. No significant difference of acceptability to perform Self-HPV test was observed between women with good or poor knowledge as acceptability to perform Self-HPV was notably high in both groups.
Further information would be required in order to understand the relation between the improved knowledge and cervical cancer screening adherence.
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